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PROBLEM TO BE SOLVED: To provide a 
recording head for an ink-jet printer by means of 
which ink droplets can be stably injected. 
SOLUTION: This invention relates to a recording 
head for an ink-jet printer. In this case, ink 

droplets are injected from a nozzle part 1. In * *** • » * t 

addition, an ink room 3 feeds ink to the nozzle r**^^*^^Ei^s± 

part 1. In addition, a piezoelectric element 5 



provides a positive or a negative pressure to the f i ^%*v*m 

ink 2 in the ink room 3 by changing the vol. of z ****vE£* m 
the ink room 3. In this case, the piezoelectric 
element 5 generates a pressure within such a 
range that does not inject the ink droplets from 
the nozzle part 1 and then, generates a pressure 
for injecting the ink droplets from the nozzle 
part 1. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The nozzle section for carrying out the regurgitation of the ink drop An 
ink room which supplies ink to the nozzle section A pressure generating means to 
give a positive or negative pressure to ink of the ink interior of a room by changing 
capacity of an ink room It is the recording head for ink jet printers equipped with 
the above, and the above-mentioned pressure generating means is characterized 
by generating a pressure of a range which does not make an ink drop breathe out 
from the above-mentioned nozzle section, and generating a pressure for making an 
ink drop breathe out from the nozzle section after that. 

[Claim 2] The nozzle section for carrying out the regurgitation of the ink drop An 
ink room which supplies ink to the nozzle section It is the recording head for ink jet 
printers equipped with the above. The above-mentioned recording head for ink jet 
printers It has two or more pressure generating means to give a positive or 
negative pressure to ink of the ink interior of a room by changing capacity of an ink 
room. It is characterized by for at least one pressure generating means generating 
a pressure of a range which does not make an ink drop breathe out from the 
above-mentioned nozzle section among these, and at least one remaining pressure 
generating means generating a pressure for making an ink drop breathe out from 
the nozzle section. 

[Claim 3] The nozzle section for carrying out the regurgitation of the ink drop An 
ink room which supplies ink to the nozzle section A pressure generating means to 
give a positive or negative pressure to ink of the ink interior of a room by changing 
capacity of an ink room It is the print method using a recording head for Inkjet 
printers equipped with the above, and the above-mentioned pressure generating 
means is characterized by generating a pressure of a range which does not make 
an ink drop breathe out from the above-mentioned nozzle section, and generating 
a pressure for making an ink drop breathe out from the nozzle section after that. 
[Claim 4] The nozzle section for carrying out the regurgitation of the ink drop An 
ink room which supplies ink to the nozzle section It is the print method using a 
recording head for ink jet printers equipped with the above. The above-mentioned 
recording head for ink jet printers It has two or more pressure generating means to 
give a positive or negative pressure to ink of the ink interior of a room by changing 
capacity of an ink room. It is characterized by for at least one pressure generating 
means generating a pressure of a range which does not make an ink drop breathe 
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out from the above-mentioned nozzle section among these, and at least one 
remaining pressure generating means generating a pressure for making an ink drop 
breathe out from the nozzle section. 

[Claim 5] The nozzle section for carrying out the regurgitation of the ink drop An 
ink room which supplies ink to the nozzle section A recording head which has a 
pressure generating means to give a positive or negative pressure to ink of the ink 
interior of a room by changing capacity of an ink room It is the ink jet printer 
equipped with the above, and the above-mentioned pressure generating means is 
characterized by generating a pressure of a range which does not make an ink drop 
breathe out from the above-mentioned nozzle section, and generating a pressure 
for making an ink drop breathe out from the nozzle section after that. 
[Claim 6] The nozzle section for carrying out the regurgitation of the ink drop A 
recording head which has an ink room which supplies ink to the nozzle section It is 
the ink jet printer equipped with the above. The above-mentioned recording head 
for ink jet printers It has two or more pressure generating means to give a positive 
or negative pressure to ink of the ink interior of a room by changing capacity of an 
ink room. It is characterized by for at least one pressure generating means 
generating a pressure of a range which does not make an ink drop breathe out 
from the above-mentioned nozzle section among these, and at least one remaining 
pressure generating means generating a pressure for making an ink drop breathe 
out from the nozzle section. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to an ink jet 
printer at the print method and list which use the recording head for ink jet 
printers, and this. 
[0002] 

[Description of the Prior Art] Conventionally, the ink jet printer had the 
maintenance station, and it was operating Flushing by wiping of the nozzle plate 
side by the attraction actuation with a pump, rubber, etc., and the regurgitation of 
the ink drop from all nozzles etc. in the movement toward a maintenance in order 
to attain stabilization of the regurgitation. 

[0003] Moreover, since desiccation of ink [ in / since the ink of a drainage system 
is being used for much ink / the ink apical surface of the nozzle section ] is not 
avoided, the ink presentation of the apical surface changes in several seconds - 
dozens of seconds, for example, the viscosity of ink rises, in order to solve the 
problem of the instability of the regurgitation in a print conventionally, Flushing 
actuation was performed and stabilization of the ink drop regurgitation was in 
drawing. 
[0004] 

[Problem(s) to be Solved by the Invention] However, by the nozzle point, in order 
to aim at improvement in resolution, when the regurgitation of a small drop was 
performed, since the ink presentation changed and viscosity had risen, there was a 
trouble of not carrying out the regurgitation stably. 

[0005] Moreover, to simplify an electrical circuit was desired also from from [ when 
using a pressure generating means for the regurgitation of an ink drop, making a 
chip area small and aiming at a cost cut ]. 

[0006] This invention is made in view of such a technical problem, and aims at 
providing with an ink jet printer the print method using the recording head for ink 
jet printers and this which can make an ink drop breathe out stably, and a list 
Furthermore, this invention aims at providing with an ink jet printer the print 
method using the recording head for ink jet printers and this which can simplify the 
electrical circuit of a pressure generating means, and a list while it can make ink 
breathe out stably. 
[0007] 
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[Means for Solving the Problem] A recording head for ink jet printers of this 
invention An ink room which supplies ink to the nozzle section and the nozzle 
section for carrying out the regurgitation of the ink drop, In a recording head for 
ink jet printers which has a pressure generating means to give a positive or 
negative pressure to ink of the ink interior of a room by changing capacity of an ink 
room A pressure generating means generates a pressure of a range which does not 
make an ink drop breathe out from the nozzle section, and generates a pressure 
for making an ink drop breathe out from the nozzle section after that 
[0008] Moreover, a print method using a recording head for ink jet printers of this 
invention An ink room which supplies ink to the nozzle section and the nozzle 
section for carrying out the regurgitation of the ink drop, In a print method using a 
recording head for ink jet printers which has a pressure generating means to give a 
positive or negative pressure to ink of the ink interior of a room by changing 
capacity of an ink room A pressure generating means generates a pressure of a 
range which does not make an ink drop breathe out from the nozzle section, and 
generates a pressure for making an ink drop breathe out from the nozzle section 
after that. 

[0009] Moreover, the nozzle section for an ink jet printer of this invention to carry 
out the regurgitation of the ink drop, In an ink jet printer equipped with a recording 
head which has an ink room which supplies ink to the nozzle section, and a 
pressure generating means to give a positive or negative pressure to ink of the ink 
interior of a room by changing capacity of an ink room A pressure generating 
means generates a pressure of a range which does not make an ink drop breathe 
out from the nozzle section, and generates a pressure for making an ink drop 
breathe out from the nozzle section after that. 

[0010] When ink in which according to this invention it exists in an ink apical 
surface by a pressure generating means' generating a pressure of a range which 
does not make an ink drop breathe out from the nozzle section, and generating a 
pressure for making an ink drop breathe out from the nozzle section after that, it 
evaporates, and viscosity is high is mixed with ink of the ink interior of a room, the 
viscosity falls. 

[001 1] Moreover, a recording head for ink jet printers of this invention In a 
recording head for ink jet printers which has an ink room which supplies ink to the 
nozzle section and the nozzle section for carrying out the regurgitation of the ink 
drop It has two or more pressure generating means by which a recording head for 
ink jet printers gives a positive or negative pressure to ink of the ink interior of a 
room by changing capacity of an ink room. At least one pressure generating means 
generates a pressure of a range which does not make an ink drop breathe out from 
the above-mentioned nozzle section among these, and at least one remaining 
pressure generating means generates a pressure for making an ink drop breathe 
out from the nozzle section. 

[0012] Moreover, a print method using a recording head for ink jet printers of this 
invention In a print method using a recording head for ink jet printers which has an 
ink room which supplies ink to the nozzle section and the nozzle section for 
carrying out the regurgitation of the ink drop It has two or more pressure 
generating means by which a recording head for ink jet printers gives a positive or 
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negative pressure to ink of the ink interior of a room by changing capacity of an ink 
room. At least one pressure generating means generates a pressure of a range 
which does not make an ink drop breathe out from the above-mentioned nozzle 
section among these, and at least one remaining pressure generating means 
generates a pressure for making an ink drop breathe out from the nozzle section. 
[0013] Moreover, an ink jet printer of this invention is set to an ink jet printer 
equipped with a recording head which has an ink room which supplies ink to the 
nozzle section and the nozzle section for carrying out the regurgitation of the ink 
drop. It has two or more pressure generating means by which a recording head for 
ink jet printers gives a positive or negative pressure to ink of the ink interior of a 
room by changing capacity of an ink room. At least one pressure generating means 
generates a pressure of a range which does not make an ink drop breathe out from 
the nozzle section among these, and at least one remaining pressure generating 
means generates a pressure for making an ink drop breathe out from the nozzle 
section. 

[0014] According to this invention, among two or more pressure generating means 
at least one pressure generating means When a pressure of a range which does 
not make an ink drop breathe out from the nozzle section is generated and at least 
one remaining pressure generating means generates a pressure for making an ink 
drop breathe out from the nozzle section When ink in which it exists in an ink 
apical surface, and it evaporates and viscosity is high is mixed with ink of the ink 
interior of a room, while the viscosity falls, a stabilization signal inputted into a 
piezoelectric device for stabilization can carry out control which is not based on 
print data but turns on only at the time of a print 
[0015] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention 
is explained. First, it explains, referring to drawing 1 - drawing 6 about the example 
of the gestalt of implementation of invention concerning the recording head for ink 
jet printers. Drawing 1 expresses typically the recording head for ink jet printers 
concerning this invention. In drawing, in case the print of the nozzle section 1 is 
carried out to paper etc., it makes an ink drop breathe out, and it serves as a very 
important configuration in the recording head for ink jet printers, moreover, to the 
hole formed in the nozzle section 1, it breathes out in order to just carry out a 
print — it is going to have — the field of ink 2, i.e., ink apical surface 2a, has faced 
the external world, and it touches the open air. 

[0016] In drawing, the space prepared above the nozzle section 1 is the ink room 3, 
and it is prepared in order to supply ink 2 to the nozzle section 1 . Water color ink 
is temporarily stored in this ink room 3. 

[0017] The pressure generating means is formed in the portion after minding the 
wall of this ink room 3. This pressure generating means gives a positive or negative 
pressure to the ink 2 which the capacity of the ink room 3 is changed and exists in 
the ink room 3 by carrying out the variation rate of the piezoelectric device 5. This 
pressure generating means is roughly divided and consists of electrical circuits 
which control a piezoelectric device 5, a diaphragm 4, and the variation rate of a 
piezoelectric device. 

[0018] Here, by consisting of a material of a ceramic and others and impressing 
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voltage in the direction of a right angle to the shaft orientations of an element or 
its shaft orientations, a piezoelectric device 5 produces a variation rate in the 
direction of a right angle to shaft orientations or shaft orientations, and transmits 
this variation rate to a diaphragm 4. In addition, although the thing of various molds, 
such as a monolayer mold and a laminating mold, exists, this piezoelectric device 5 
is not necessarily restricted to the mold of a fixed range, and the thing of various 
molds can be used for it. 

[0019] A diaphragm 4 is transmitted to the ink room 3 as a form of a pressure 
using the elasticity in which diaphragm 4 self has the variation rate produced in the 
piezoelectric device 5. In this case, according to the direction of the variation rate 
of a piezoelectric device 5, a diaphragm 4 can produce the pressure committed so 
that a positive pressure, i.e., the capacity of an ink room, may be made small to the 
ink room 3, or can produce the pressure committed so that a negative pressure, 
i.e., the capacity of an ink room, may be enlarged. If a positive pressure arises in 
the ink room 3, in order for the pressure of the ink 2 which exists in the ink room 3 
to become high and to aim at divergence of this pressure, the work which is going 
to come out to the external world where a pressure is smaller than the pressure of 
ink 2 produces ink apical surface 2a which exists in the nozzle section 1. Moreover, 
if a negative pressure arises reversely at the ink room 3, ink apical surface 2a 
which exists in the nozzle section 1 will receive work of the direction drawn in the 
ink room 3. 

[0020] Next, it explains, referring to drawing 2 about the electrical circuit which is 
another configuration of a pressure generating means. In drawing, the regurgitation 
signal generating circuit 1 1 is a circuit which outputs the regurgitation signal for 
generating sufficient voltage giving the variation rate of the required piezoelectric 
device 15 in order to generate a pressure required to carry out the regurgitation of 
the ink drop from the nozzle section 1 of a recording head. Moreover, the 
stabilization signal generating circuit 1 2 is a circuit which outputs the stabilization 
signal for generating the voltage for giving the variation rate of the required 
piezoelectric device 1 5 although a pressure required to prevent desiccation of ink 
apical surface 2a of the nozzle section 1 is produced, as stated later. Moreover, 
the stop signal generating circuit 1 3 is a circuit which outputs the stop signal for 
not producing the variation rate of a piezoelectric device 5, when a regurgitation 
signal or a stabilization signal is not needed in a print. 

[0021] In drawing, the regurgitation signal mentioned above, a stabilization signal, 
and a stop signal are inputted into the signal change circuit 14. In this signal 
change circuit 14, it is the circuit which controls which signal is outputted among 
the inputted regurgitation signal, a stabilization signal, or a stop signal. The 
regurgitation signal outputted from this signal change circuit 14, a stabilization 
signal, or a stop signal is outputted to a piezoelectric device 1 5. 
[0022] This piezoelectric device 1 5 produces a variation rate according to the 
inputted signal, when a regurgitation signal or a stabilization signal is inputted. 
Moreover, this piezoelectric device 15 does not produce a variation rate, when a 
stop signal is inputted. 

[0023] Next, actuation of a pressure generating means is explained. Here, the case 
where a recording head carries out the print of the 1 dot is explained. In the 
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electrical circuit of drawing 2 , the stabilization signal generating circuit 12 outputs 
the stabilization signal of pulse shape as shown in drawing 3 B first In drawing 3 B, 
the stabilization signal of pulse shape has generated positive voltage. The signal of 
this positive voltage is inputted into a piezoelectric device 15 through the signal 
change circuit 14. Consequently, a variation rate is produced in a piezoelectric 
device 1 5, and a positive pressure arises in the ink room 3 with this variation rate. 
Although the positive pressure generated in the ink room 2 here is sufficient 
pressure to move ink apical surface 2a which exists in the nozzle section 1, let it 
be the range of the pressure in which an ink drop does not carry out the 
regurgitation from the nozzle section 1 . 

[0024] That is, a pressure generating means makes the pressure of the range 
which does not make an ink drop breathe out from the nozzle section 1 generated 
in this case. Here, before carrying out the regurgitation of the ink drop, it will give 
the preliminary oscillation which is the degree in which an ink drop does not carry 
out the regurgitation to ink apical surface 2a of the nozzle section 1 . It will be 
mixed with the ink to which the ink which exists in ink apical surface 2a exists in 
the ink room 3 by the oscillation of this ink apical surface 2a, some ink which 
touched the open air by ink apical surface 2a will be spread in the ink room 3, and 
some new ink in the ink room 3 will form ink apical surface 2a instead of this. 
[0025] In addition, although the case where a single positive pressure was 
produced in the ink room 3 was explained, it does not necessarily restrict only to 
this single positive pressure here, namely, — in addition — for example, a single 
negative pressure, two or more positive pressures, two or more negative 
pressures, the pressure of the couple which makes positive/negative a cycle, or 
two or more of a pair of pressures that make positive/negative a cycle can also be 
produced. The format will not be asked if the pressure of the range which does not 
make an ink drop breathe out from the nozzle section 1 is generated in short. 
However, when producing a negative pressure, it is necessary to consider as the 
magnitude which is the degree with which air does not invade into the ink room 3 
through the nozzle section 1 . 

[0026] In drawing 2 , the regurgitation signal from the regurgitation signal 
generating circuit 1 1 is inputted into the signal change circuit 14. It is as a wave 
being shown in this regurgitation signal at drawing 3 A. In drawing 3 A, the 
regurgitation signal of pulse shape has generated positive voltage. The 
regurgitation signal of this positive voltage is inputted into a piezoelectric device 
15 through the signal change circuit 14. Consequently, a variation rate is produced 
in a piezoelectric device 15, and a positive pressure arises in the ink room 3 with 
this variation rate. 

[0027] Let the positive pressure generated in the ink room 3 here be a pressure 
big enough carrying out the regurgitation of the ink drop from the nozzle section 1. 
That is, a pressure generating means generates the pressure for making an ink 
drop breathe out from the nozzle section 1 in this case. Consequently, from the 
nozzle section 1, an ink drop is breathed out and this ink drop reaches, the thing, 
for example, the paper, by which a print should be carried out. Moreover, except 
that an above-mentioned regurgitation signal or an above-mentioned stabilization 
signal is outputted from the signal change circuit 14, a stop signal is outputted, and 
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a piezoelectric device 1 5 does not produce a variation rate. 
[0028] In addition, although the configuration of the electrical circuit which 
controls a piezoelectric device 5, a diaphragm 4, and the variation rate of a 
piezoelectric device as a configuration of a pressure generating means was 
explained, it does not necessarily restrict to this configuration here. That is, it is a 
means to generate sufficient pressure for making ink breathe out from the nozzle 
section 1 , and if still more sufficient oscillation to prevent desiccation of ink apical 
surface 2a of the nozzle section 1 cannot be given, and it can control so that a 
piezoelectric device does not displace the others in these cases and also, of 
course, other configurations are also employable. 

[0029] Moreover, although the example mentioned above explained the case where 
a piezoelectric device was single, it does not necessarily restrict to this. For 
example, two or more piezoelectric devices are formed, and after the actuation 
which mentioned above, i.e., at least one piezoelectric device, inputs a stabilization 
signal and it vibrates, of course, the configuration of generating the pressure to 
which other one piezoelectric device inputs a regurgitation signal into, and carries 
out the regurgitation of the ink at least can be taken. 

[0030] Next, the print method at the time of using this recording head is explained. 
Here, the case where a serial print is performed by the recording head which has 
the nozzle of 1 is explained. That is, a recording head carries out the print of the 
one line the whole dot. Next, the print of the next line is carried out for paper like 
one-line delivery and a top. A repeat and an image are formed for this. 
[0031] The condition of the dot in the case of being based on the conventional 
method drawing 5 and 6 and the condition of the dot at the time of using the 
recording head concerning this invention are shown below. Drawing 5 shows the 
print condition by the conventional method typically, and only when not carrying 
out a print, and no signal which gives a variation rate to a piezoelectric device is 
inputted but carries out a print, it inputs a regurgitation signal form. 
[0032] Drawing 4 showed typically the print condition at the time of using the 
recording head concerning this invention, in this case, the reserve which is the 
degree in which an ink drop does not carry out the regurgitation to several dots 
which does not carry out a print in front of that when carrying out a print, although 
a regurgitation signal is not inputted into a piezoelectric device when not carrying 
out a print — the stabilization signal which gives a **** oscillation is inputted and 
the usual regurgitation signal is inputted into the dot following it. The number of 
dots to which a preliminary oscillation is carried out in the example of this drawing 
is 2 dots. 

[0033] thus, the reserve which is the degree in which an ink drop does not carry 
out the regurgitation to several dots which does not carry out a print in front of 
that when carrying out a print — an ink drop can be made to always breathe out 
stably by inputting the stabilization signal which gives a **** oscillation and 
inputting the usual regurgitation signal into the dot following it That is, in the 
condition of having usually stopped the print, the ink apical surface which exists in 
the nozzle section evaporates, and the viscosity of ink is high. By giving a 
preliminary oscillation to an ink apical surface at this time, when the ink which 
exists in an ink apical surface is mixed with the ink of the ink interior of a room, 
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the viscosity of the ink which exists in an ink apical surface falls. It becomes easy 
to make by this the ink which exists in an ink apical surface breathe out from the 
nozzle section. 

[0034] From the above thing, before making an ink drop breathe out from the 
nozzle section, by giving the preliminary oscillation of a range in which an ink drop 
does not carry out the regurgitation to the ink apical surface of the nozzle section 
Since the ink of the nozzle section is agitated, desiccation of the ink of the portion 
can be prevented and viscosity lifting of ink is suppressed, While being able to 
maintain the condition of the always stabilized ink physical properties and being 
able to make an ink drop always breathe out stably by it, reduction of a waste of 
the ink by Flushing can be performed. 

[0035] In addition, although 2 dots of preliminary oscillations were carried out in 
the above-mentioned example, it does not necessarily restrict to this, for example, 
they are also 3 or more dots. Here, although the number of dots can be made the 
optimal in order to make a clear print, this number is decided according to the 
structure of a recording head, the description of ink, etc. That is, the ease of 
getting dry of ink [ in / in the ease of being mixed of ink / a nozzle point ] etc. is 
determined. 

[0036] Moreover, except when inputting a regurgitation signal into a piezoelectric 
device, a stabilization signal can also be altogether inputted into a piezoelectric 
device. That is, in order to perform inputting a stabilization signal about the fixed 
number of dots before carrying out the regurgitation of the ink drop from the 
nozzle section, it is necessary to scan data and to detect the dot in front of a print 
beforehand, for this reason, the reserve which is the degree in which an ink drop 
does not carry out the regurgitation to all the dots that do not carry out a print 
since the time amount of data processing is taken — if the stabilization signal 
which gives a **** oscillation is inputted, there is a big advantage of stopping also 
needing that processing. 

[0037] In addition, although the example which carries out a print by the recording 
head which mentions above and has the nozzle of 1 in an example was explained, it 
does not necessarily restrict to this. That is, also in the case of the recording head 
which has a multi-nozzle, of course, it is applicable. That is, not only the print by 
the recording head which has the nozzle of 1 which carries out a print one line at a 
time but in the case of the recording head which has the multi-nozzle which 
carries out a print while performing the print of several lines simultaneously, it is 
applicable. 

[0038] Next, it explains, referring to drawing 6 about the case where a print is 
carried out actually, by the method using the recording head concerning this 
invention. However, as for this invention, it is needless to say that it is not limited 
to this example that carried out the print actually. Drawing 6 B is the result of 
carrying out a print by the conventional method. Here, the regurgitation signal is 
inputted, only when not carrying out a print, and no signal which gives a variation 
rate to a piezoelectric device is inputted but carries out a print. 
[0039] The recording head is moving in the direction of the right from the drawing 
top left here, carrying out the print of the one line of a drawing top lengthwise 
direction. Although the piezoelectric device will have inputted the regurgitation 
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signal about each dot if the first portion of a print is seen as shown in drawing, it is 
slight that ink is breathed out actually. Since there is no preliminary oscillation 
before carrying out a print, the ink apical surface which exists in the nozzle section 
dries, viscosity is high, and this is for an ink drop to come out or not to come out. 
However, the number an ink drop carries out [ the number ] the regurgitation is 
increasing as a print progresses, and from the middle, the ink drop is breathed out 
in all dots. It is because the viscosity of the ink which exists in an ink apical 
surface by being mixed with the ink to which the ink which exists in an ink apical 
surface when the pressure of the regurgitation [ the inside of a print ] acts on the 
ink point of the nozzle section many times at the same time the ink in which it 
dried as, as for this, the print progressed, and viscosity became high is breathed 
out and it decreases exists in the ink interior of a room gradually with the pressure 
becomes small and ink discharge-came to be easy. 

[0040] On the other hand, the print condition using the recording head concerning 
this invention has brought a result as shown in drawing 6 A. in this case, the 
reserve which is the degree in which an ink drop does not carry out the 
regurgitation to several dots which does not carry out a print in front of that when 
carrying out a print, although the signal to which the variation rate of the 
piezoelectric device is carried out is not inputted when not carrying out a print — 
the stabilization signal which gives a **** oscillation was inputted and the usual 
regurgitation signal is inputted into the dot following it. Here, since the stabilization 
signal was inputted and the preliminary oscillation is given to the ink apical surface 
before inputting a regurgitation signal, in the print, it is in the clear print condition 
from the first portion. 

[0041] In addition, the print method using the recording head for ink jet printers 
concerning this invention is applicable not only to paper but the film for over head 
projectors (OHP) or cloth etc. Namely, it is applicable in sufficient range also to 
what can apply the general recording head for ink jet printers. Moreover, the 
recording head for ink jet printers concerning this invention of it being applicable to 
all the ink jet printers that generally exist is natural. 

[0042] Next, it explains, referring to drawing 7 - drawing 9 about other examples of 
the gestalt of implementation of invention concerning the recording head for ink jet 
printers. Drawing 7 expresses typically other examples of the recording head for 
ink jet printers concerning this invention. In drawing, the ink room 3 which supplies 
ink 2 to the nozzle section 1 and the nozzle section 1 for carrying out the 
regurgitation of the ink drop is the same as that of the example mentioned above. 
[0043] In the recording head 7 for ink jet printers of this example, it has been the 
feature by changing the capacity of the ink room 3 to have established two 
pressure generating means to give a positive or negative pressure to the ink 2 in 
the ink room 3. That is, when this two pressure generating means carries out the 
variation rate of each piezoelectric device, a pressure is generated to the ink 
which the capacity of the ink room 3 is changed and exists in the ink room 3. 
[0044] One pressure generating means generates the pressure of the range which 
does not make an ink drop breathe out from the nozzle section 1 between two 
pressure generating means, the example which mentioned the piezoelectric device 
and the diaphragm above here — the same — moreover, a piezoelectric device — 
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a monolayer mold and a laminating mold — any are sufficient. Moreover, another 
pressure generating means generates the pressure for making an ink drop breathe 
out from the nozzle section 1 . Here, the piezoelectric device and the diaphragm 
are the same as that of the example mentioned above. 

[0045] Next, it explains, referring to drawing 8 about the electrical circuit which is 
another configuration of a pressure generating means. In drawing, the regurgitation 
signal generating circuit 1 1 is a circuit which outputs the regurgitation signal for 
generating sufficient voltage giving the variation rate of the required piezoelectric 
device 15 in order to generate a pressure required like an above-mentioned 
example to carry out the regurgitation of the ink drop from the nozzle section 1 of 
a recording head. Moreover, like an above-mentioned example, the stop signal 
generating circuit 13 is a circuit which outputs the stop signal for not producing 
the variation rate of a piezoelectric device 15, when a regurgitation signal is not 
needed in a print. 

[0046] In drawing, an above-mentioned regurgitation signal and an above- 
mentioned stop signal are inputted into the signal change circuit 14. In this signal 
change circuit 14, it is the circuit which controls which signal is outputted among 
the inputted regurgitation signal or a stop signal. 

[0047] The regurgitation signal or stop signal outputted from this signal change 
circuit 14 is inputted into a piezoelectric device 15. This piezoelectric device 15 
produces a variation rate according to the inputted signal, when a regurgitation 
signal is inputted. Moreover, a variation rate is not produced when a stop signal is 
inputted. 

[0048] In drawing, the stabilization signal generating circuit 12 is a circuit which 
outputs the stabilization signal for generating the voltage for giving a variation rate 
to the required piezoelectric device 16 although a pressure required like the 
example mentioned above to prevent desiccation of ink apical surface 2a of the 
nozzle section 1 is produced. A piezoelectric device 1 6 produces a variation rate 
according to the inputted signal, when a stabilization signal is inputted. 
[0049] Next, actuation of a pressure generating means is explained. In the 
electrical circuit of drawing 8 , the stabilization signal generating circuit 12 is 
outputting the stabilization signal of pulse shape as shown in drawing 9 B. In 
drawing 9 B, the stabilization signal of pulse shape has generated positive voltage. 
The signal of this positive voltage is inputted into a piezoelectric device 16. 
Consequently, a variation rate is produced in a piezoelectric device 16, and a 
positive pressure arises in the ink room 3 with this variation rate. Although the 
positive pressure generated here is sufficient pressure to move ink apical surface 
2a which exists in the nozzle section 1 , let it be the range as for which an ink drop 
does not carry out the regurgitation from the nozzle section 1 . That is, this 
pressure generating means makes the pressure of the range which does not make 
an ink drop breathe out from the nozzle section 1 generated. 
[0050] Thus, one pressure generating means will give the oscillation which is the 
degree in which an ink drop does not carry out the regurgitation to ink apical 
surface 2a of the nozzle section 1 between two pressure generating means. That 
is, the inside of a print process always inputs the stabilization signal which gives 
the oscillation which is the degree in which the ink drop which exists in ink apical 
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surface 2a of the nozzle section 1 does not carry out the regurgitation, and one 
piezoelectric device 16 is made to stabilize the condition of ink apical surface 2a of 
the nozzle section 1. 

[0051] It will be mixed with the ink which exists in the ink room 3, the ink which 
touched the open air by ink apical surface 2a will diffuse the ink which exists in 
giving the oscillation which is the degree in which an ink drop does not carry out 
the regurgitation to this ink apical surface 2a more at ink apical surface 2a in the 
ink interior of a room, and new ink will form an ink apical surface. 
[0052] In addition, although the case where the ink interior of a room was made to 
produce a single positive pressure was explained, it does not necessarily restrict 
only to this single positive pressure here, namely, — in addition — for example, a 
single negative pressure, two or more positive pressures, two or more negative 
pressures, the pressure of the couple which makes positive/negative a cycle, or 
two or more of a pair of pressures that make positive/negative a cycle can also be 
produced. Thus, the format will not be asked if the pressure of the range which 
does not make an ink drop breathe out from the nozzle section is generated. 
However, when producing a negative pressure, it is necessary to consider as the 
magnitude which is the degree with which air does not invade into the ink room 3 
through the nozzle section 1 . 

[0053] Moreover, the stabilization signal outputted from the stabilization signal 
generating circuit 12 is always generated. That is, of course, while not breathing 
out the ink drop, also while breathing out the ink drop, the stabilization signal is 
outputted simultaneously. Therefore, the piezoelectric device 1 6 has always 
generated the pressure in this case. However, it is necessary to make this 
generated pressure into the thing of a range which does not take out the effect of 
minus to the discharge pressure in the case of a print. 

[0054] Moreover, the stabilization signal outputted from the stabilization signal 
circuit 12 is not limited when making it always generate in this way. That is, for 
example, it can be made to be able to generate every other dot, can be made to be 
able to generate every several dots, or can also output with other patterns. In 
short, the regurgitation signal outputted from the regurgitation signal generating 
circuit 1 1 generates a stabilization signal independently, generates a pressure by 
the piezoelectric device according to that generated stabilization signal, and if it is 
enough for this pressure to prevent desiccation of the ink in the nozzle section, 
even if it will output the stabilization signal of what kind of format, it can attain the 
object. 

[0055] In drawing 8 , the regurgitation signal has inputted into the signal change 
circuit 14 from the regurgitation signal generating circuit 11. The wave of this 
regurgitation signal is as being shown in drawing 9 A. In drawing 9 A, the 
regurgitation signal of pulse shape has generated positive voltage. The signal of 
this positive voltage is inputted into a piezoelectric device 15 through the signal 
change circuit 1 4. Consequently, a variation rate is produced in a piezoelectric 
device 15, and a positive pressure arises in the ink room 2 with this variation rate. 
Let the positive pressure generated here be a sufficiently big pressure carrying out 
the regurgitation of the ink drop from the nozzle section 1 . That is, the one 
remaining pressure generating means generates the pressure for making an ink 
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drop breathe out from the nozzle section between two pressure generating means 
in this case. Consequently, it reaches from the nozzle section 1, the thing, for 
example, the paper, in which the print of the ink drop should be breathed out and 
carried out. Moreover, except that the above-mentioned regurgitation signal is 
outputted from the signal change circuit 14, a stop signal is outputted, and a 
piezoelectric device 1 5 does not produce a variation rate. 
[0056] In addition, although the configuration of the electrical circuit which 
controls a piezoelectric device 5, a diaphragm 4, and the variation rate of a 
piezoelectric device as a configuration of a pressure generating means was 
explained, it does not necessarily restrict to this configuration here. That is, an 
oscillation is not given to ink apical surface 2a of the nozzle section 1, and if 
controllable so that a piezoelectric device does not displace, it is still needless to 
say [ it is sufficient pressure generating means for making ink breathe out, and / 
the others in these cases ] that other configurations are also employable further 
again. 

[0057] Moreover, although the example mentioned above explained the case where 
the number of pressure generating means to generate the pressure which the 
number of pressure generating means to generate the pressure of stabilization is 
one, and carries out the regurgitation was one, it does not necessarily restrict to 
this, for example, a pressure generating means to generate the pressure of 
stabilization may be two or more, and (or) a pressure generating means to generate 
the pressure which carries out the regurgitation may be two or more. That is, there 
are two or more pressure generating means, at least one pressure generating 
means generates the pressure of the range which does not make an ink drop 
breathe out from the nozzle section 1 among these, and, of course, you may make 
it at least one remaining pressure generating means generate the pressure for 
making an ink drop breathe out from the nozzle section 1. 

[0058] Thus, since the ink of the nozzle section is agitated, desiccation of the ink 
of the portion can be prevented and viscosity lifting of ink is suppressed by giving 
the oscillation of a range in which an ink drop does not carry out the regurgitation 
to making an ink drop breathe out from the nozzle section independently at the ink 
apical surface of the nozzle section, the condition of the always stabilized ink 
physical properties can be maintained. 

[0059] If it is made this configuration, actuation of the piezoelectric device for 
regurgitation will carry out ON / off control with the same print data as usual, but 
since control which is not based on print data but turns on only at the time of a 
print is sufficient as the stabilization signal inputted into the piezoelectric device 
for stabilization, when it is made a multi-nozzle, it can be communalized by all the 
piezoelectric devices for stabilization. Therefore, ** can also simplify an actuation 
circuit from the case where a stabilization signal like an example and the 
regurgitation signal which were mentioned above are changed. That is, the 
electrical circuit of this example can be simplified as compared with the electrical 
circuit shown in the example of drawing 2 . 

[0060] Thus, by this invention, at least one pressure generating means can be used 
by using two or more pressure generating means as an auxiliary pressure 
generating means by which.it became independent of the pressure generating 
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means for regurgitation. Since the ink of a nozzle point is agitated, desiccation of 
the ink of the portion can be prevented and viscosity lifting of ink is suppressed by 
the auxiliary pressure generating means by giving the oscillation which is the 
degree in which an ink drop does not carry out the regurgitation to the ink apical 
surface of the nozzle section, while being able to make ink always breathe out 
stably with at least one remaining pressure generating means, a waste of the ink by 
Flushing can be reduced. 

[0061] Moreover, since the pressure generating means for regurgitation and the 
pressure generating means for stabilization are independently, an actuation circuit 
can be simplified. By it, since the number of channels of a signal switch becomes 
fewer, a chip area is made small and a cost cut can be aimed at. Moreover, by 
dividing the piezoelectric device for regurgitation, and the piezoelectric device for 
stabilization, the life of a piezoelectric device can be lengthened rather than it 
performs a stabilization oscillation by the piezoelectric device of one sheet with 
the regurgitation. 

[0062] In addition, also in the case of the recording head which does not 
necessarily restrict to this and has a multi-nozzle, although the example which 
carries out a print by the recording head which mentions above and has the nozzle 
of 1 in an example was explained, of course, it is applicable. That is, not only the 
print by the recording head which has the nozzle of 1 which carries out a print one 
line at a time but in the case of the recording head which has the multi-nozzle 
which carries out a print while performing the print of several lines simultaneously, 
it is applicable. In this case, as mentioned above, a stabilization signal can be 
inputted common to the piezoelectric device which generates a stabilization 
oscillation, and the advantage of the simplification on a circuit can be employed 
efficiently greatly. 

[0063] Next, the case where a print is carried out actually is explained by this 
method. However, this invention is not limited to this actual example. The print 
using the recording head of this invention has brought same result with drawing 6 
A having explained. In this case, since the ink drop has always inputted the 
stabilization signal which gives the oscillation which is the degree which does not 
carry out the regurgitation when carrying out a print, in the print, it is in the clear 
print condition from the first portion. 

[0064] In addition, the print method using the recording head for ink jet printers 
concerning this invention is applicable not only to paper but the film for over head 
projectors (OHP) or cloth etc. Namely, it is applicable in sufficient range also to 
what can apply the general recording head for ink jet printers. Moreover, the 
recording head for ink jet printers concerning this invention of it being applicable to 
all the ink jet printers that generally exist is natural. 
[0065] In addition, as for this invention, it is needless to say that various 
configurations can be taken in addition to this, without deviating from the summary 
of not only the gestalt of above-mentioned operation but this invention. 
[0066] 

[Effect of the Invention] This invention does so an effect which is indicated below. 
A pressure generating means can make an ink drop breathe out stably by 
generating the pressure of the range which does not make an ink drop breathe out 
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from the nozzle section, and generating the pressure for making an ink drop 
breathe out from the nozzle section after that 

[0067] Moreover while being able to make ink breathe out stably when at least one 
pressure generating means generates the pressure of the range which does not 
make an ink drop breathe out from the nozzle section among two or more pressure 
generating means and at least one remaining pressure generating means generates 
the pressure for making an ink drop breathe out from the nozzle section, the 
electrical circuit of a pressure generating means can be simplified. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the cross section showing the example of the gestalt of 
implementation of invention concerning the recording head for ink jet printers. 
[Drawing 2] It is drawing showing the configuration of the electrical circuit used for 
the recording head for ink jet printers concerning this invention. 
[Drawing 3] In the electrical circuit of the recording head for ink jet printers 
concerning this invention, it is drawing showing the wave of the regurgitation signal 
to output and a stabilization signal. 

[Drawing 4] It is drawing having shown typically the print condition at the time of 
using the recording head for ink jet printers concerning this invention. 
[Drawing 5] It is drawing having shown typically the print condition at the time of 
using the conventional recording head for ink jet printers. 

[Drawing 6] It is drawing showing the print condition at the time of carrying out a 
print by the print condition at the time of carrying out a print actually by the 
method using the recording head concerning this invention, and the conventional 
method. 

[Drawing 7] It is the cross section showing other examples of the gestalt of 
implementation of invention concerning the recording head for ink jet printers. 
[Drawing 8] It is drawing showing the configuration of the electrical circuit used for 
other examples of the recording head for ink jet printers concerning this invention. 
[Drawing 9] In the electrical circuit of other examples of the recording head for ink 
jet printers concerning this invention, it is drawing showing the wave of the 
regurgitation signal to output and a stabilization signal. 
[Description of Notations] 

1 [ .. An ink room, 4 / .. 5 A diaphragm, 6 / A piezoelectric device, 7 / .. The 
recording head for ink jet printers, 11 / .. A regurgitation signal generating circuit, 
12 / .. A stabilization signal generating circuit, 13 / .. From stop signal ] .... The 
nozzle section, 2 .. Ink, 2a .. An ink apical surface, 3 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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3.1n the drawings, any words are not translated. 
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9, zro«ttSrfift*R4(ce*f-5t>ro-eS>5„ 4*5, 

-^«uffl(OSlcpSbtL5^(t-Ci4/i< . 
ffi*©Stf>t>c9£gy31--5 w t #T?# 5, 

[0 0 19] ^id«4(4, E«*^5ic£Cfcgf££, 
fiSMR4S*is*-f5»tt«H±*?iIfflL-C, -Y>?^3 

tE/jro^tL-ce^ratro-c-fes. r e« 

5ro^ro*f6l{Ci9, SUMS 4 14, ^V^S3iC 

?«c|i!i<E;/j££C£-£fc>?, *©J£A1-*fcW 

<1"S J: $fc*<ffi*«:&&Stffc 51" 
5:i«Sft5. -Y >^^3icEroE^^^Cti!4". -f 
X?S3rt{C#3E-f5'ry? 2<£>E;*j;asii5<49, ;co 

MS® 2 a 14, -f^2«E^4nE^')^^# 
38® 2 a 3 #&*it3;*FlR]0>fl£ £g 

rta. 

[0020] EE2j££^S<o fc 5 —onffirftX'h 
5*«llIBIiou^H2*#fflL!5ciS5)RK-f-5. H£ 
*5i^T, tttMi "SH8£[h1S& 1 114, Bik^y K<0/X/u 
SB l A»e>>T >^»*i!tm-t-5(Otc£.5j!cflE^Sr«^S-tt' 
5fc«>»c, &g4E«3&^ l 5©fS*4i5©i;+» 

So ££{tff #164088 1 2(4, micy^oJ^ 

£^litlf 15© 

?rta^1-5lH]SST-feoo ff ±{f #^^[hIS§ 1 3 

i4, Bi««i»{cti:taflr#*fctt*JB<i:flr#*^Bi L4^ 

[0 0 2 1 ] Htcio^T, ±j£Ufcti:tb (!■§■, $£ffcfS 
#, *Utff?ol:{f#(4, fHHI9«*.BKl 4|CA^1" 
5>„ ZOft#W9*;t[HlKl 4IC*SI^T(±. A^Lfcqt 

ujfM-, $£ffcff#. ^fc:4ffihft#cD-)^i'co;f^^ 



[0 0 2 2] wOEStSHi 1 1 5 (4, 5tUHt#*fcf4$S 
flSflH9*A* Lfc £ 1 14, Xt> LfcflWOfc CTSBtt* 
4C5 0 roffi«JH^l 5(4#ikft#€rA^Ufe 

[0 0 2 3] mt>%±^Wc<D®m^\, "X&Wt 

3„ - 'Ti4, fBfi^y Kd* 1 K-y H £ffllrt 5 

fkff #3g£[HJS§ 1 2 14, HI 3 B 0 

ro££{fcfa#J4:E<7>fllE£3g£L-0'>5 0 :rcr>IE£>«E 
Ofll #tt, ft 9 #xIe1SS 1 4 £&TE«if^ 1 5 IC 
A#1-5. EmS^l 5fc«ttfc£C, ::<*> 

-<>^^2rt(C^^LfcE(73i±^(4, / X/Ug|$ 1 (£?F£ 
«^V^«I2 a £if]^1-iCf4+#&E^Ti4fc3 

20 (75®Hi1-5„ 

[0 0 2 4] ©#S\ E^3§£ ^13:14, /X 

•frSriK^So ::t\ x^jgi4Btffil-5Sli(c, / 
X/Ug|5 1 <7M X ? 5fcSS® 2 a tew* V? Sisntffl L4<^S 

B2 aC0S«j(CJ;9, Y>^5feSEE2 aic#a-t5^y 

[0 0 2 5] 4*3, r-T'(4, ^>^^3rt(C*-COE 

<DlE<DE.t)tirt\cmZ>t>tfXtef£\<\ 1"4fc>*>, CWii 
t5^(c, ^Jx.i4-*-<o*roE^, HicroiEcoE^, ^icro 
A<OE^, IE^$:f-^^/ui:1-5-^roE^, ^fc(4IE 

4 (/ ^ffl ©E^] ^^4$-fr5fe« T*foni4*^- W»S:(4Pp^ 
40 b4v^ro-Cfe5o fc«U ^©E^^^C^-fr^i:^ 
(4, /X/mi«riiU-C'r>^*3»4 , K;ffi*#fll>.L 

[00 26] 12 (CiJV^T, QttUflt #3S£lHlS& 1 1 ^"b 
C0qttBff#(4, fM-gjg**.BIftl 4(CA^LT^5 0 
r©n±{i|<f#l-jSff^(4, 12 3 Al^-f t*5 0-Cfc5. H 
3 Alcjo^T. /^u^&^cORtad #f4]EWflffiSr^4 
LT^5, Z«0iEoaE(O0±ttJft#(4, ft #9] 9 #*JH 
1 4 %STEm^ 1 5 ICA^-tS. w<73^*, Em 
m+l 5ic^(45r±i;, -co^atcJ;9-f >-^^3rt(c 
so (4IEOE^/1''£i;Oo 
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(0 0 2 7) ~ -T--1'V? ^3 ft(C3§±LfcIE coffin 
X/u^ia>^>'7ig&»±tH£#5;fc#WE#£J8££ 

dSSiarfS. !> #;tiaiS 1 4i»€>±ifi«a: 

flHW*ttW3*iEWl* 1 5(4^{fc££D4V\, 
[0 0 2 8] 4*, - - -eii. E*J*£^a<0*J*i L io 

■5*>ttTi44v\, -f4fr*b, y X/ug|S 1 A^V^nt 

IC, /XVHfSiro^V^5feS®2 aOfe«SrBS< , rofC+ 
#4Mft£#;i£ft5 9, dftib 

liiW4E«* : ?-#£fl[ Uev* J: 5 5 

[0 0 2 9] ±JfiLfc«"CI4. Etifi 5 i-ro 20 

*l**ft©JE«**fc»J*L"C, JkJfiLfclllfP, 

*>, 'Ma <tti o^EtiT- ^£ff:ff -t£A77 L"C 
fifb Lfc&lc, '>4< fc t«L© 1 oroEmaw. ettti 

[0030] &ic, reGlKy Ktrfflv^fc*d-o^B 

5o iss^y mi7-i'^i Kj/ hr>en 30 

[00 3 1] EtTHSisitfeK:, tt*©*fejc«t5» 
£<75 Ky KW^ffii:, **Mlc«4E»^y KSrffl^fc 

[0 0 3 2] 04 14, ^filcffiSEi'o'y K&ffl^fc 40 
3W t fcv * t f !4E«l!f ^ lcn±ffl{i-§-*; A7J L4v 

S?*flS»#«rA*L-C*J*, 3:*UC&< Ky Hcil&O 

qtta«#%A*-r6. zroiarow-m. ^«w*is»S: 

$-tt-5 Ky M&I4, 2 ht-^o. 

[0 0 3 3] zioziizmffi-fzm&te. ^(Ommcnm 
M4fifl&4;t3$)£{fc»^*ArtL-:is£. rftirft so 



< Ky Hca#roDta(S^S:A/)-r3-i:«<:«t«3, Sic 
t S'f > ^ Hliill Lt-f y 7 ©M^a < 'io t 
yy ta?* w t lc«t 9 -f ^^5fe«ffilc???£1-S 

[0 0 3 4] aimi*'?). /X/UgBa^ >-y?g& 
p±tti$-ti:-5Hfi«e yxV^co^y^^JSBiC'O'^ig^ 

^K±t?#. -Yy*<Dttg±#^£Hxibixofc*, Sic 

iridic, 7y>:y>-y'(c c t5^ vyO&ffcjt^cQfgiit 

[0 0 3 5] 4*5, ±JKOWett, ^HiW^fiftS: 2 K 
y h UfcTi^ -ftlC|5g5t>itT-(44<, ^Jx.ix'3 Ky h 

gj> / X/ujfesa lets rtZ>4v9<r>itL%M,ZtSiZ\zl 
[0 0 3 6] Sfc, Em^^l-tttBfi -§-^A7Jl-o i * 

-fe<D Ky h«Co^-C^fcflHJ-*A*-f 5w t*fT 

itw© Ky h*fef>^i:»^{iiL-ci5<ie:«giJ5fo5 0 r. 

[0 0 3 7] 4*3, ±^LT0lJTiis lcoyXyU^^rt- 
5^(fCI44^. t*j5*), -^/uf-yX/u^rWf 5iE@: 

B#(ctf^4^6fna-r5^/^/x/u^wi-^E^5' 

[0 0 3 8] *«B^lc^5f2^y K*rffl^fc* 



ftBJ¥ 1 1-268264 



9 

[0 0 3 9] " iTJB^y Ktt, BB5±*#l6iro 1 ft 
«5B^s#Ky Hco^Tftfcbff^&A^LT^SlCk 

LTfeD, ^w>f)ttirroKy Hcfc^x-f Tigris 

ftBftMH-sc: tt«to. •o-^^fflastfiFft-fS'f^ 
^^oE^lcifl&^lc^y^grtic^l-s^y? 

5. 

[0 0 4 0] Ctitc^LT, *!8WfcC65E»^3' 
JH^fcBlfflttffiW;, H 6 AlC^i-J; 5 fc&*4 fto-cv* 

etfflft-i-SrA^-fsaajc^ftfg^SrA^L, f 
[0041] *$m\^&%4v>;V*.y Yy'yy 

^--A-^j, K/ny*!^^ (OHP) ffl7-fVUA, £ 

fci±*/jc4*icfcaffli-srt«s-et5. -» 
ic^s-c^^ ^yy >?%?£.m^-)> ki±, -ft#j 

Z4lit*>5^*>-5. 

[0 0 4 2] 4>9<Jx.y istmWfr*-? 

oyX/^14. /X/ugjitc-f 2 5^ >• 

[0 0 4 3] #|JiJ<^ *s9$=.y b^'Jy^^mm—y 
K 7 »T(4, -f V* S 3 cD#S^^fc$-y:o C 4 il 
i^v^tartro^y? 2(ciESfciiAwE^2r-a..t 



70 

[0 0 4 4] 2OWE^|g^g;W9<blO0E^4 

tttt±iS LfcW 4 H«-CS> So 
[0 0 4 5] E2>36&^a©fc 5 -oWftfigT'fe 

5«SvlHl!S{co^Tll8 5r#BBL4/ise>iii^1-5 0 Hie 
fc^T, attiflHHB£l3tt l 114, ±J6o«i Willie, 

££itfrf30iJ§T'fc5 o ff±®#«4@!S 1 3 

20 14, ±ifi©«i|S]ttie, BlBtKqfctmf^Sr&Si Lfc 
^4 tic, EEflj^l 5©$ffi*4i:$*«^fc»©ff 
itfi -*§- * ffl 7J1" 5 IeHSt? fc 5 0 

[004 6] Sicfc^r, ±j£©efcajfi^*5«fcifl*jh« 
#x.lslSSl 4(ciJ^ri4, A^UfcetttlfS#*fc{4ff± 

[0047] r«^nwo9#*.ia*i4a»&tii**nfc 

30 (DEXm* 1 5 14, ?tttili#*A^tfe4tl4, A^L 

7tft#icc£:i:rsf4**fei:o„ s/c «tjhflr**A* t 

[0 048] EIICJSV^, ^ftft^^ESS 1 2 (4, 
±ifiLfcesjt|5jfi|(c, yX/uasi w^f>^5feiSE2 a « 

ttmBM+l 6IC3Cffi*4^5t*co«E4:*4$-B:3 
14, ££tefr*§-£A?Jl,fc4tl±s A^Lfcff#(cjSi: 

"o [0 04 9] JE^Ig^aroJttf^tov^-ClftW-f 
5o ll8roaMIH]SS(cJo^^T, SfcJtfcfll HHi^SM 1 2 
(4, H 9 B!c^-f «t 5 4'<**tt»0*JEfl:<l**lH* 

jE<0«E*|g^L-CV>5. CWIEroSjE<7Mf-S§-|4E*Sf 

So CCT-MLfclWE^It /X;H35l lc#ft-f 5 
y^5feigS2 a ICtt+^aiE^-CttfcSas, 

so 5„ i-4r?*j, CCDJi.t)14#S;4, /X/U-gR l jj^^f 
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So 

[0 0 5 0] Cffli 0 IC 2 OOff^iSfgtf) 9*>lO 

Sffi 2 a y ^ jg^qttti L^^ea<7)iSII)5r 

t . / 1 > ? 3feffiS 2 a W^ffi^^Sfk $ 1ir 
T*3<cOT*fc5. 
[0 0 5 1] C©-<>'*ft*B2 alC'TV^aasstajL 
&^S8<£»£-!j-;t5ScJ; 9. ^ y^MI2 a left 
£f 5 -T > * tt-f > y g 3 (c#S1" 5 << v 9 £ 7g£ £ 

[0052] t£js s ;:m -<y?Mft\ztg.-<DiE<D 
fc. £iR(f*-©;A»E;>K iS&roiEcoK;^ ftftoft 

v >&I1gdE;>}£3§£ £-£5 fc o-Cfciitf^ro^SClirar) 
^^<0T-i>5„ fcfc'U A©E;>3££C$-t±-5££tt, 

/ x/ugp i^ac-c^y^a3wtic s^w*{sa l * ^ 
[0053] *jEfl:flr*«4iii» 1 2a»e>m*$ 

fctfoT, :<0l^liE»fl 6(1, *B*E;*J$:*£ 

[0054] s*fl:flr*iBKi 2*»e>a*i-s* 

***JcJ:9E*«6£3tf. rcoE^ris/X/i^T-co 
-f v * <0tt**BJt-J- 5 cc ic+#& fc cDT-fenii fro J: 

[0 0 5 5] 18 iciJ^-C. etfflfHH6£@!& 1 1 
?tafg^-<oStjgj±[a 9 Aic^-f i*5 9 t-*>£, @9a;: 
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5. w«)]E©ttE<BflrS-li. (f 9 #x.[3S§ 1 4 £S 
XlZmm+l 5ICA^-T5, w0>S*. 5(C 
£fi££i:, ::w£f£ic£9^y*S2rttaiiEWE;7j 

r<oi§-£\ 2o©E^3§£^&©?*>£i9roio© 
»roE^^4$-fr5<0T-fc5o wOlpt*, yX/ug|Si 

E«*^ 1 5l*mt&£.£fa\ 
[0 0 5 6] ~-Ti±, SM4?Mfilt L 

-CE*SH-5. SE!)«4 < iSit/ESPS^O^ffi^W 

%ti.]±f]^±^Xhn , $iblC, /X/ug|5l(D^v^ 
5fe«a52aKfiUi«:**.5t)O-e*>0. $f>(cifc, r. 
n?>©*^roffii±E**^ L^v ^ J: 5 IWSP-C* 5 

[0 0 5 7] ±JftLfc«-ett. S!f^k©E**38 

41"5E^|g^©^ 1 oT\ *fc!ttai-5E**38fe 
1-5E^^#S^ioroS-&lCo^TlftB^Ufci\ " 

E^^#©^2oa±T\ , qtffl-j-5 

1 1 1 ocBE^^ifgiJS, y X/i/gj 1 ^Pj^f 
30 v^jfS:?tiiS$-fr^^fifflroE^S:^$-er, S"9W> 

[0058] rroi^ic /xyueB^^-rv^js^Pttb 

H*lfciaL*VMBB«)WKi*r**.5 3tlcJ:o-c, /X 

40 [0059] : ro«fi)cici-5 £ , etmfflffiWJ^ ©e» 
liii^ £ m t ir- ? {C J: 9 ^ 7 ©J» 5 

- ? C <t 5> f EdifB#ro^7h J: 5 «t i^o 

^fdf-9-£o±aiff^^ l 9#^5^ii9 «tt» CM 
@!§?rS5^fkt?t5o 1-ftt>t), E 2 ©CmIT'^L fem^ 

So 

so [0060] " CO i •) (C*^^T'(i, 2 |1W±C0E^^ 



ftmW- 11-268264 



13 . 

x. y x^as<7M > ^ Affile ^ «#n±a3 l&i^s 

S±#^x^>ix5it*, ad©'>/i<Hlo©)I^ 
[0 0 6 1 ] «fcfflJl0>E**£¥«J:»lEfcflI© 

m**4*»a«8iicL-cv*5©-e. mwi®®tmmtx 

[0 0 6 2] fc*», ±3$ LTW-eii, i / X/ufcffl- 

S^ttX-lift < , ^f-/ X/u^WfS lasts' Kro*§ 

Tibib, 1 ff-f oP|]jSi-5 1 tfV X/i>£;£1-5lE&~-y 
KfcJ:5BWtf!9»9"C4<. ftfToepBSrlBIBfrcfTWj: 

AAt5:i#i?*, BB±o«Bfl:©fUj&**#<£ 

[0 0 6 3] ^ro^ifelcj: 9 . MRKBWLfc* 

Ml*. H6ATBMLfciH**»*J:4o-0*5. 

[0 0 6 4] ft**. *«W(C^5-f S9*?=.y h7V °s 
^-AyK^D^^ (OHP) ffl^/UA, £ 



(8) 

[0065] a*s, *«wii±a»©niswjgiBncHie>r 

[0 0 6 6] 

&3*-f5. JE*«4#aa«, /X/ug|5;5>e,>f yyB£?fc 

ta$*«^isffl«)E*s:*fes-a:. ^ro^ic/x/i/gn^ 

io [0 0 6 7] $fc, «»OEa*£^«<0 5V>fc< £ 
fcJ6<DEE;ft 3 rite £9, SfeSttC'fi'^* 

0s&&Bii{t:-f 3 r i *-e# s. 

[0Btf>B*ftfWn 

[Hi] 4>'?i?*vh7'v>?mszm^vhizghz% 
wtonmoBmnw&Tik-twimmxfoz. 

20 [H2] h^V y*ffllE*^ 

[03] #J5^i:«5^ y h^i) y?IE»^ 

{ kit ^<oft^ &7fitm xh % . 

[04] 3H8W:«5-f y?^x ? h^y^fflESh 
y KSrfflv ^fc#£<0l?B:Rfflte*a#)K* LtzMXh 

[0 5] w^^i? hyy^^fflias^y Kt 

30 [06] *«Mt«5IEft^y KSrfflv^fc*ffi»cJ:936 

WBLt*fr«>epBttffl**i-ia-e*>5. 
[0 7] /f^j? ty h7°y y?mm^-y kk{*5* 

[0 8] *%m\c&5'(>?i?*-yh7!)>9%m®^ 
y K<7?ft!lW0iJlCffl^5mmiH]SS«O«i5ic$:^-r0T*&5 o 

[0 9] ^ICiS'fV^^xy h7°y V^fflffi«^ 
y K©flfe«>««>*ftll!B{C*J^-C» ffl*r*-* Staff**? 

40 m^nmm 

i--;x*«, 2 — ryy\ 2a — r^yfts 

Ih 3---"f^^B, 4----JRIME, 5, 6--"E«B 
7—-f^^y h7°y y^fflSEft^y K, 11 
• • • • Qtttift'iHBSBB. l 2 • • • • S«fkft*384BB, 
1 3"--»Jt«*« 
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